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922.e1 The Journal of Thoracic and Cardiovascular Surgery ● SeExplanted emphysematous lungs are useful for physio-logic and radiologic studies.1,2 For accurate ex vivostudies, the lungs need to be carefully prepared, ensur-ing that they are free of air leakage. We describe an
inexpensive and simple technique of lung preparation for ex vivo
study.
Technique
A freshly explanted emphysematous right lung from a recipient
undergoing lung transplantation was obtained for ex vivo study
(Figure E1). Patient consent was obtained. The equipment used for
lung preparation is shown in Figure 1. Secretions within the
airways were cleared with a flexible suction tubing. A polytetra-
fluoroethylene (PTFE) graft was chosen according to the diameter
of the bronchial stump, so that it could telescope within the
bronchial stump. A straight tubing connector was chosen, where
one end of it would fit snugly within the PTFE graft (Figure E2).
If the external diameter of the connector was significantly smaller
than the internal diameter of the PTFE graft, adhesive tape could
be applied circumferentially on the connector until the diameter
increased sufficiently to provide a tight fit within the PTFE graft.
The other end of the PTFE graft was then telescoped within the
bronchial stump and anastomosed with a continuous 4-0 Prolene
(Ethicon, Inc, Somerville, NJ) suture (Figure 2, A). A thin layer of
glue (Perfect Glue 2; Liquid Nails, Cleveland, Ohio) was then
applied over the entire surface of the PTFE graft and the anasto-
mosis and allowed to dry for at least 2 minutes. A Y-connector was
then set up with attachments to an Ambu bag (Ambu Inc, Glen
Burnie, Md), a pressure gauge monitor, and the lung (Figure E3).
The lung was gently inflated by the Ambu bag to no more than 5
cm H2O. Air leaks were searched for vigilantly with several
methods. An area of air leakage that produced an audible hissing
sound was often useful as a guide to the location, which could then
be found visually. The area of air leakage was then confirmed by
gently occluding over it with the tip of a finger, which would
eliminate the sound. If the location of air leak could not be found,
normal saline solution was squirted gently over the surface of the
lung with a syringe, to spot air bubbles leaking out of the lung
surface. The identified areas were then dried with a gauze, sealed
by applying a thin layer of glue, and patched over with a piece of
latex (Figure 2, B). The latex patches were made from cuttings
from a latex medical glove. In general, the glue and patch would
cover the area of leakage and the adjacent 3 to 5 mm of lung
surface, so as to provide a good seal around the leak. Freedom
from air leakage was confirmed when saline solution squirted over
the entire surface did not reveal any air bubbling while the lung
was being inflated to 5 cm H
ptember 20052O. The lack of air leakage was further
Brief Communicationsconfirmed by the ability of the prepared lung to hold a pressure of
at least 2 cm H2O for at least 10 seconds when the outflow of the
air was occluded after inflation (Figure E4).
The recipient had previous right-sided multiple rib fractures.
During explantation, dense adhesions were found between the lung
and areas of healed rib fractures. The adhesions were divided.
During lung preparation, multiple areas of air leakage were found,
particularly around the hilum and on the anterolateral surfaces,
where the adhesions were divided. These were sealed with the
glue–latex patch technique as described (Figures E5 and E6).
Figure 2, C, shows the prepared right lung, which remained dis-
tended despite the bronchus being opened to air to allow for
deflation. This is in marked contrast to the initial explanted spec-
imen (Figure E1), demonstrating that the lung was completely free
of air leakage and the large amount of residual trapped gas within
the lung had caused the emphysematous lung to remain distended.
Discussion
Thirty explanted lungs have been prepared with this technique,
allowing successful ex vivo studies.2-5 The glue is inexpensive,
approximately $4 per bottle, in contrast to expensive surgical
sealants. It can easily be purchased at most home improvement
stores. The latex glove is also inexpensive and has the advantages
Figure 1. Equipment used in lung preparation. From top to bottom:
4-0 Prolene suture (Ethicon, Inc, Somerville, NJ), PTFE graft (W. L.
Gore & Associates, Inc, Flagstaff, Ariz), straight connector, gum-
rubber tubing (Cole-Parmer, Vernon Hills, Ill), Perfect Glue 2
(Liquid Nails, Cleveland, Ohio), latex patches cut from powder-
free latex medical examination glove (PSS/World Medical, Inc,
Jacksonville, Fla).of being flexible and stretchable, as well as easily allowing for
The Journal of Thoracic aappropriate shape and size of patches to be tailored. The sutures
and PTFE grafts used were expired stocks provided to us free of
charge from the operating theater and by companies. In conclu-
sion, this is an inexpensive, simple, and reproducible technique of
Figure 2. A, PTFE graft was telescoped within bronchial stump
and anastomosed with continuous 4-0 Prolene suture. B, Areas of
air leakage were sealed by applying thin layer of glue and
patched over with piece of latex. C, End result of prepared right
lung with bronchus opened to air to allow deflation. Lung is free
of air leakage and shows persistent distention from large amount
of residual gas trapped within emphysematous lung.lung preparation for ex vivo studies.
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Brief CommunicationsFigure E1. Freshly explanted emphysematous right lung was obtained for ex vivo study from recipient who
underwent lung transplantation.
Figure E2. Straight connector with end fitting snugly within PTFE graft. Connection was further secured with three
separate size 0 silk ligatures (Ethicon, Inc, Somerville, NJ).The Journal of Thoracic and Cardiovascular Surgery ● Volume 130, Number 3 922.e4
Brief CommunicationsFigure E3. Y-connector with attachments to Ambu bag, pressure gauge monitor, and lung by rubber hose attached
to straight connector–PTFE–lung unit. This is to allow monitoring of lung inflation pressure to ensure that it does
not exceed 5 cm H2O pressure, to avoid excessive pressure that may cause iatrogenic air leakage from barotrauma.
Figure E4. Lack of air leakage was further confirmed by ability of prepared lung to hold pressure of at least 2 cm
H2O for at least 10 seconds when outflow of air was occluded after inflation.922.e5 The Journal of Thoracic and Cardiovascular Surgery ● September 2005
Brief CommunicationsFigure E5. Multiple areas of air leakage on hilar and anterolat-
eral lung surfaces were sealed with glue–latex patch technique.Figure E6. Multiple areas of air leakage on hilar and anterolat-
eral lung surfaces were sealed with glue–latex patch technique.The Journal of Thoracic and Cardiovascular Surgery ● Volume 130, Number 3 922.e6
